Introduction. Urinary incontinence (UI) is a prevalent condition that interferes with women's health-related quality of life. Prevalence rates from earlier studies are wide-ranging, due to heterogeneity in methodology, definition of UI and the populations included. We aimed to determine the prevalence of UI and associated risk factors in Germany and Denmark using the same methodology, definition and population. Material and methods. A postal survey was conducted in two regions in Germany and Denmark, including 8000 women aged 18+ years. UI was defined as any complaint of involuntary loss of urine. The questionnaire contained socio-demographic questions and the International Consultation on Incontinence Modular Questionnaire Urinary Incontinence Short Form (ICIQ-UI SF). Results. The response rate in Germany and Denmark was 46.2 and 66.6% (p < 0.001) and the prevalence rate of UI was 48.3 and 46.4% (p = 0.188), respectively. Stress urinary incontinence dominated among younger women, and urgency urinary incontinence and mixed urinary incontinence among women 80+ years in Germany and Denmark, respectively. The subgroup of women with body mass index (BMI) ≥35 had the highest prevalence of UI (67.3%). The subgroup of women with BMI <35 were more likely to have stress urinary incontinence, and the subgroup of women with BMI ≥35 were more likely to have mixed urinary incontinence. UI was significantly associated with age as with BMI, vaginal delivery, chronic obstructive pulmonary disease, and having at least one co-morbidity. Conclusions. Prevalence rates in the two regions in Germany and Denmark were similar, despite significantly different response rates. This difference may reflect various attitudes towards answering a questionnaire, but the response rate on questions concerning UI seemed consistent.
Introduction
Urinary incontinence (UI) is a common condition among women. Depending the severity of the UI, it can have a serious impact on the women's health-related quality of life. Because UI is a sensitive subject, women may tend to underreport their condition, making studies regarding prevalence of UI underestimated. Cross-sectional studies examining the prevalence rate of UI demonstrate a wide variability in crude prevalence rate ranging from 16.1 to 68.8% (1,2) due to different methodologies, different study populations and differences in the definitions of UI (2) (3) (4) , making these studies difficult to compare. Thus to be able to compare results, further research is needed to assess the prevalence of UI, using standardized, reliable and validated questionnaires, with a focus on avoiding selection bias and obtaining a high response rate (1) . An aging population and the growth of obesity as a worldwide epidemic can both be shown as risk factors for UI (3, (5) (6) (7) . Few studies have evaluated the prevalence of UI subtypes [stress urinary incontinence (SUI), urgency urinary incontinence (UUI) and mixed urinary incontinence (MUI)] in relation to body mass index (BMI) (8) . Only a minority of studies include a cross-national approach when examining the prevalence of female UI (7, 9, 10) , which makes true comparison difficult.
The aim of this paper was to determine the prevalence of UI in two regions in Germany and Denmark in relation to age, BMI, severity and bother of UI, and to examine potential risk factors associated with UI and subtypes, by applying a consistent methodology, definition of UI and include women within the same age span (18+ years), making comparison between countries possible.
Material and methods
This survey includes women aged 18+ years, living in the area of the Fehmarnbelt Region. Fehmarnbelt is a region that covers Region Zealand in Denmark and the districts Pl€ on and Ostholstein and the city of L€ ubeck in Germany. A total of 8000 women were selected randomly, 4000 in each country, distributed according to 10-year age groups, with the first (18-29 years) and the last age group (80+ years) being longer than 10 years. Women were selected randomly from The Danish Civil Registration System in Denmark, and from local resident registration offices in Germany, who provided contact information. The women were selected from urban and rural counties, although this was not a distribution criterion. Urban and rural were defined by the Federal Institute for Building, Urban and Regional Research [Bundesinstitut f€ ur Bau-, Stadt-und Raumforschung (BBSR)] (11) in Germany and by the EUROSTAT DEGURBA-variable in Denmark according to Statistics Denmark (12) .
UI is defined as any complaint of involuntary loss of urine as described by the 2002 International Urogynecology Association/International Continence Society terminology (13) . The International Consultation on Incontinence Modular Questionnaire Urinary Incontinence Short Form (ICIQ UI-SF) was used to assess the prevalence of UI including subtypes and its severity and bother, within the latest four weeks. The ICIQ UI-SF is a validated self-report questionnaire (14, 15) . The German version has been validated by the MAPI institute. The ICIQ-UI SF includes a score (total ICIQ score), range 0-21, describing the severity and bother of UI, with zero being no leaking, and no bother. It contains a self-diagnostic question regarding subtype of UI, which has been shown to be a good screening instrument when assessing UI subtypes (SUI, UUI and MUI) (16) . If a woman answered that she was incontinent in addition to when coughing and/or sneezing, or incontinent in addition to physical activity, she was categorized as having SUI. If a woman experienced incontinence before she could reach a toilet, during sleep, after a toilet visit, without reason and constantly, she was categorized as having UUI. If a woman reported a combination of stress and urgency symptoms, she was categorized as having MUI. BMI (kg/m 2 ) categories was classified according to the World Health Organization recommendations as normal weight (BMI 18.50-24.99), pre-obese (BMI 25.00-29.99), obese class I (BMI 30.00-34.99), obese class II (BMI 35.00-39.99) and obese class III (BMI 40+) (17) . Because of a small number of women in the obese group III, the data in obese group II and III were merged. Height (meters), weight (kilograms) and information regarding co-morbidities were self-reported. Questions concerning socio-demographics were also included. The questionnaire was send by post with freepost return envelopes. Two reminders were sent with three-week intervals to non-responders. Data was kept in a password-protected Access-file to which only study personnel had access.
The project was submitted to and approved by the Regional Research Ethics Committees in Germany (reference number 12-089). According to Danish legislation,
Key Message
Urinary incontinence is prevalent among a large proportion of women aged 18+ years in the two regions in Germany and Denmark. Age and obesity are prominent risk factors. Different attitudes towards answering a questionnaire present a risk of selection bias.
observational non-intervention studies do not require ethics approval. This study was approved by the Danish Data Protection Agency (reference number 2008-58-0020).
Statistical analyses
Descriptive statistics were used to describe the participants as absolute numbers and percentages of responders. A Chi-square test was used to compare categorical variables. Independent sample t-test and one-way ANOVA were used when comparing continuous variables. Binary logistic regression analysis was conducted to identifying potential risk factors of UI. The binary logistic regression analysis was performed on merged data from Germany and Denmark, but also for each country separately. The binary logistic regression analysis was preceded by univariate analysis for variable selection. To adjust for multiple testing, the cut-off level for inclusion in the binary logistic regression model was a p-value <0.01. The variable origin was also included in the binary logistic regression analysis, to adjust for any differences between the two countries, even though origin was not significantly associated with the prevalence of UI in the univariate analysis. The variable socioeconomic status was based on household income. Socioeconomic status was not included in the binary logistic regression analysis because of the differences in the tax systems of the two countries, this variable was unsuitable to merge. County was not Table 1 shows the characteristics of the responding women in Germany and Denmark. Age, BMI, prevalence of diabetes mellitus (DM) and Parkinsonism were similar, but parity, prevalence of hypertension, chronic obstructive pulmonary disease (COPD), at least one co-morbidity, work situation and marriage status differed in the two groups.
In Germany, 48.3% of the women had experienced UI "at least sometimes" within the latest four weeks, Table 2) . Although the overall prevalence of UI did not differ significantly between the two countries, German women in the age group 50-59 years reported UI more frequently (57.8%) than Danish women did (50.3%) (p = 0.019) ( Table 2 ). The prevalence of UI increased in both countries until reaching a plateau at 50-59 years, then decreased slightly and increased again to its maximum at 80+ years ( Figure 1) . SUI was the most prevalent subtype of UI in Germany (24.4%) and Denmark (21.4%), compared with UUI and MUI ( Table 2 ; p = 0.04). Younger women were most likely to have SUI, and the elderly (80+) to have UUI and MUI in Germany and Denmark, respectively. The mean total ICIQ score for all women with any UI in Germany was 6.6 (95% CI 6.3-6.8) and in Denmark 6.7 (95% CI 6.5-6.9) (p = 0.341). The mean total ICIQ score for women with any UI increased significantly across all age groups (p < 0.001), with the age group 80+ years presenting the highest score (10; 95% CI 8.7-11.1). Women with MUI reported a higher mean total ICIQ score in all age groups, than did women with UUI and SUI, respectively (p < 0.001) (Figure 2) .
The subgroup of women with BMI ≥35 had the highest prevalence of UI (67.3%) (Figure 3 ). The subgroup of women with BMI <35 were more likely to report SUI, and the subgroup of women with BMI ≥35 were more likely to report MUI. Prevalence of UUI did not differ significantly between the subgroups of women in the different BMI categories (Figure 4) . Women with BMI <25 had a significant lower mean total ICIQ score (6.1; 95% CI 5.8-6.3) compared with women with BMI >35 (8.1; 95% CI 7.5-8.7) (p < 0.001).
Age, DM, hypertension, COPD, at least one co-morbidity, parity, vaginal delivery and BMI were significantly associated with UI in univariate analyses, but not Parkinsonism or cesarean (Table 3) .
Binary logistic regression analyses revealed that age had the highest impact as a risk factor for UI, followed by obesity, vaginal deliveries, COPD, DM, and at least one co-morbidity (Table 4 ). The risk of UI was independent of the number of vaginal deliveries, the risk remaining around 1.5. The same trend was observed when the risk was analyzed for each country separately (data not shown). Age was the most important risk factor in relation to SUI, followed by vaginal deliveries, DM and obesity, respectively. For UUI, age had the highest impact, as well as having at least one co-morbidity. For MUI, age and obesity had similar impacts as risk factors for UI, followed by having at least one comorbidity and COPD, respectively (Table 4) . When adjusting for all risk factors, the prevalence of UI remained similar in the two countries (adjusted OR 0.9; 95% CI 0.8-1; p = 0.101).
Discussion
Despite the use of the same methodology, this survey resulted in significantly different response rates in Germany and Denmark. This indicates a difference in the attitudes of German and Danish women towards answering a postal questionnaire. Response rates in the European Social Survey were also lower in Germany than in Denmark in six of seven surveys (18) . The response rate on the question regarding household income was also affected by this difference, since only 60% of the German women answered this question compared with 85.4% of the Danish women, but it did not affect the question regarding UI. As this variation in the attitudes of the two population may result in selection bias, it has to be taken into consideration when comparing prevalence studies.
The prevalence rates in Germany and Denmark were high, but still within the range of earlier studies (1, 2) . Using the International Urogynecology Association/International Continence Society definition of UI from 2002, evaluating symptoms within the last four weeks and including women aged 18+ years, our results are comparable with Hunskaar et al.'s study, who observed a similar prevalence rate of UI in Germany (41%) (9) . But contrast Irwin's EPIC study (7) , which reported a prevalence rate of 11.4% (19) in a German female population aged 18+ years. Irwin used telephone interviews to assess the presence of UI. Due to the intimacy of the subject, this method may result in underreporting of the symptoms of UI. Both studies (7, 9) were industry-funded. In 2000, Møller et al. (20) conducted a postal survey among women aged 40-60 years in Denmark and observed a prevalence rate of UI weekly or more at 16.1%, with no time limit included. Our prevalence rate observed in Denmark was different (46.6%) because we included women aged 18+ years, had a time limit (latest four weeks), and assessed UI symptoms "at least sometimes." Rohr et al. (21) included Danish women aged 46-94, and used faceto-face interviews with open questions. They observed a prevalence rate at 31%, which may have been underestimated due to the intimacy of the subject, and because of a high dropout among the elderly.
The prevalence pattern according to age corresponds to previous studies (5,9). We observed a plateau around menopause, which might be caused by the high proportion of obese women in these specific age groups and menopausal transition (22) . One reason for the decrease in prevalence after menopause might the remission of symptoms after childbirth (23) . If divided into subtypes, the decrease in SUI after menopause can be explained by the above-mentioned reasons. Additionally, it may also be an expression of the dynamic movement between the subtypes. Thus, women with SUI may develop urgency symptoms as they age. This can explain the postmenopausal decrease in SUI and the following increase in MUI. This hypothesis is supported by a longitudinal study (24) observing that while most de novo UI cases were SUI or UUI, a new diagnosis of MUI was made mainly in women who had previously reported SUI or UUI.
In agreement with previous studies, we observed a strong positive association between prevalence of UI and obesity (25) (26) (27) . This observation was substantiated by Noblett (28) , who reported an association between BMI and intra-abdominal and intravesical pressure, suggesting that obesity may stress the pelvic floor secondary to a chronic state of increased pressure. Subtype analysis revealed only a weak association between SUI and BMI. Khullar et al. (8) observed an odds ratio of getting SUI of 1.62 and 1.91 in the overweight and obese groups (BMI >30) of women, respectively. But the risk of MUI increased with enhancing BMI, with an OR 3.7 in the most obese group of women. This was also observed by Khullar et al. (8) . A hypothesis could be that a dynamic movement also exists between the subtypes as BMI changes. Accordingly, women with SUI develop urgency symptoms as they gain weight. This will explain the decrease of SUI and increase of MUI with enhancing BMI. However, this is uncertain since inconsistent results exist regarding the association between the different subtypes of UI and BMI (21, 26, 29, 30) . This diversity is probably due to pure differentiation between the subtypes of UI, and systematic bias, due to self-reporteding of weight and height. The prevalence of UI was similar in Germany and Denmark (unadjusted OR 0.9; 95% CI 0.8-1, p = 0.188), despite a disparity of some of the risk factors among the responding women. When adjusting for all possible available risk factors (age, BMI, delivery route, DM, COPD, and at least one co-morbidity), the prevalence of UI in Germany and Denmark remained similar (OR 0.9; 95% CI 0.8-1), hence the effect of these differences was not great enough to have an impact on the similarity between the two countries.
The strength in this study was the use of a consistent method, definition of UI and population in both countries, making comparison possible. We used a valid and recommended questionnaire. With a sample size of 4555 women, our estimates are reliable, expressed by the narrow confidence intervals, despite a lower response rate in Germany. Due to the intimacy of the subject of UI, selfselection bias is a possibility. Recall bias may exist since women were asked about symptoms that occurred in the last four weeks. BMI was based on self-reported weight and height, and obese and small women may have given incorrect answers, resulting in a systematic bias. The above-mentioned biases could have affected our estimates negatively, but since our estimates were similar to those of previous studies, we think that they only had a minor influence. The OR expressing the association between parity and the risk of UI in the binary regression analysis is likely diminished, since the age span in this study was 18-101 years, and it has been observed in earlier studies that the effect of parity fades with age (23) . The observations regarding whether the women lived in urban or rural areas gives the impression that a bigger proportion of the German women who responded, lived in urban areas, compared with the Danish women who responded. However, the definitions of urban and rural are different in the two countries (BBSR and EUROSTAT defines urban/rural in Germany and Denmark respectively), so this result is biased and invalid. This is also why the variable "urban/rural" cannot be included in the multivariable regression analyses and hence cannot be merged. Life expectancy is increasing, as is the prevalence of obese women worldwide. Since both factors demonstrate strong association with UI, one would expect the prevalence of UI also to increase in the future. Health professionals need to be aware of this growing health issue, and to encourage obese women to lose weight.
We reported similar prevalence of UI in Germany (48.3%) and Denmark (46.4%), despite significantly different response rates. The risk of UI increased significantly with age, obesity, vaginal delivery, the presence of COPD, DM and at least one co-morbidity. The difference in the attitudes of the two population towards answering a questionnaire is a new circumstance that has to be taken into consideration, in addition to methodology, the definition of UI and the population included, in studies comparing prevalence of UI, since these differences may affect the outcome.
